A process of interaction between objects and scene is widely investigated but much less attention is paid to the interaction between objects in multiple objects stimuli. In psychophysical experiment, we presented one, two, or three visual objects simultaneously for 100 ms and then asked subjects to answer whether objects belong to the same category (Experiments 1 and 2), or whether afterwards presented probe-word signify an object that was presented (Experiments 3 and 4). Interestingly, performance accuracy and reaction time did not depend on the number of objects if they belonged to the same category, but performance deteriorated when more categories were presented. Filtering out high or low spatial frequencies did not affect performance peculiarities of the objects of the same or different categories. The findings support assumption that visual objects of the same category could be identified simultaneously but the different categories are identified successively.
92 and data registration were under control of a computer equipped with 19-inch CRT monitor 93 (1024 x 768 resolution and 85 Hz frame-rate), standard keyboard and a Stimscope (© R.
94 Zoontjens 1997) experiment generator running under Windows OS.
95
Subject's head was not fixed but they were instructed to hold the same distance, about 65 96 cm, from display during experiment.
97
Examples of all eleven categories of objects and the names of categories were presented to 98 subjects for a few minutes before experiment. Then subjects performed practice block of 15 99 trials. An event sequence within a trial is shown in Fig. 2 . Fixation point was presented at the 100 center of screen for 300 ms and the subjects were asked to keep their eyes focused on fixation 101 point during the test stimulus presentation. Fixation point was followed by a 100 ms blank 102 interval and then a test stimulus was displayed for 100 ms. We used backward masking 123 (ii) two-way ANOVA for factors of categories (one, two, or three categories) and objects (two or 124 three objects). The only significant factor was the categories: F(2,209) = 16.01, p < 0.0001 for 125 RT and F(2,209) = 7.35, p < 0.001 for response accuracy. According to Duncan post hoc test, RT 126 did not differ whether objects belonged to one or to two categories (respectively 604 ms 643 ms, 127 p = 0.262), but the RT was shorter (564 ms, p < 0.0001) when objects of three categories were 128 presented. Accuracy was significantly different (p < 0.001 in all cases) for all three cases: it was 129 highest for the three-category stimuli (92.1 %), middle for one-category stimuli (88.9 %) and 130 lowest for two-category stimuli (85.0 %). 133 2) When two objects were presented, there was no difference in accuracy magnitude 142 whether they were of the same or different categories ("1-2" vs "2-2" stimuli, 87.5 % and 87.9
143 %, p = 0.755), but RT was slightly faster for the objects of different categories (605 ms vs 584 144 ms, p = 0.036). This result more agrees with successive categorization mode of objects, but 145 simultaneous categorization mode cannot be rejected as there is possibility to correctly answer 146 "Different" without identifying the second object: e.g. first object is identified as "a chair" and 147 the second one as "not a chair" which is less demanding task than identifying exact category of 148 second object.
149
3) When three objects were presented, there was no difference in accuracy magnitude 153 more agrees with successive categorization mode of objects.
154
The "2-3" stimuli was special case: because they consisted of objects of the same category 155 as well as objects of different categories, the task "same-different" was most difficult in this case 156 and naturally the RT and accuracy were the worst. The number of categories was a significant factor in all four cases. On the contrary, the 196 factor of the number of objects was significant only for RT of low-pass stimuli. 210 2) When two objects were presented, there was no difference in RT whether they were of 211 the same or different categories ("1-2" vs "2-2" stimuli, 582 ms vs 589 ms, p = 0,588 for low-212 pass stimuli, and 598 ms vs 590, p = 0.545 for high-pass stimuli) but accuracy was higher for the 213 objects of different categories (85.1 % vs 89.7 %, p = 0,030 for low-pass stimuli, and 84.7 % vs 214 90.7 % p = 0,017 for high-pass stimuli). This corresponds to the findings of Experiment 1: "2-2" 215 stimuli were classified more effectively as "Different" than "1-2" stimuli as "Same".
216
3) When three objects were presented, the RT was faster and accuracy was higher for the 217 objects of different categories ("1-3" vs "3-3" low-pass stimuli: 609 ms vs 580 ms, p = 0.045 for 218 RT, and 88.1 % vs 93.6 %, p = 0.011 for accuracy; "1-3" vs "3-3" high-pass stimuli: 608 ms vs 219 571 ms, p < 0.01 for RT, and 87.3 % vs 94.1 %, p < 0.01 for accuracy). And again, this 220 corresponds to the findings of Experiment 1: "3-3" stimuli were classified more effectively as 221 "Different" than "1-3" stimuli as "Same".
222
In summary, the results of Experiment 2 repeated the results of Experiment 1 and 223 essentially there was no difference between performance on low-pass and high-pass stimuli.
225 Experiment 3
226 Findings of the first two experiments could suggest simultaneous identification of objects of the 227 same category but the task for subjects, same-different task, did not required identification of all 228 objects under all five conditions. In case of three objects of two or three categories, it was 229 possible to answer "Different" after identification of only two objects if they were from different 230 categories. To further investigate categorization of multiple objects we chose simple 231 identification task: stimulus with multiple objects is followed by a probe-word and subject 232 should answer whether a probed object was present in the stimulus. As the subject did not know 233 what category word would be presented, he should identify all objects in the stimulus. It is obvious that the dependence of performance effectiveness is stronger and is more 284 clearly expressed on the number of categories than on the number of objects (see Fig 5) . The 285 statement "the more categories, the poorer performance" is correct irrespectively of the number 286 of objects, except one case -insignificant difference between RT on "2-3" and "3-3" stimuli. On 287 the contrary, the statement "the more objects, the poorer performance" basically is not correct, 288 because it depends on the number of categories, i.e. we have interaction between the factor of 289 categories and the factor of objects. This interaction could be demonstrated by the following 290 results: 291 1) For one-category stimuli, there was no difference in RT and accuracy whether one or 292 two objects were presented ("1-1" vs "1-2" stimuli, 601 ms vs 587 ms, and 94.4 % vs 95.2 %).
293 2) For two-category stimuli, there was no difference in RT and accuracy whether two or 294 three objects were presented ("2-2" vs "2-3" stimuli, 770 ms vs 800 ms, and 87.6 % vs 87.4 %).
295
3) For two-object stimuli, RT was faster and accuracy higher when the objects belonged to 296 the same category ("1-2" vs "2-2" stimuli, p < 0.0001 for RT and p < 0.001 for accuracy on 297 Duncan post hoc test). 
